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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 5 

[0001] The present Invention relates to a heat ex- 
changer core constituted by connecting opposite ends 
of a headermemberwlth corresponding opposite ends 
of another header member, the latter header member 
being positioned opposite the former header member 
through use of reinforcement members, as well as to a 
method of assembling the heat exchanger core. 
[0002] The present application is based on Japanese 
Patent Applications No. Hei. 10-355699, 10-39704, and 
1 1-345690 which are incorporated herein by reference. 

2. Description of the Related Art 

[0003] A core structure constituted by connecting op- 
posite ends of a headermemberwlth corresponding op- 
posite ends of another header member has already 
been known as the core of a heat exchanger, such as a 
radiator. 

[0004] FIG. 1 3 shows the structure of a heat exchang- 
er core of this type. In the heat exchanger core, header 
members 1 , each comprising a header tank, are spaced 
away from and disposed opposite each other. Between 
the header members 1 , tubes 3 and corrugated fins 5 
are alternately arranged. The ends of one of the headers 
member 1 are connected to the corresponding ends of 
the remaining header member 1 by means of reinforce- 
ment members 7. 

[0005] More specifically, as shown in FIG. 14, in the 
heat exchanger core of conventional structure, the rein- 
forcement member 7 comprises the reinforcing section 
7b having a C-shaped cross section and the insertion 
sections 7a which are continuous with the reinforcing 
section 7a and are to be inserted into the con-esponding 
reinforcement holes lb. The thickness T1 of the rein- 
forcement member 7, which is designed in temns of 
strength, is thinner than the thickness T2 of the tube 3. 
Further, the width W1 of the insertion section 7a is set 
to be smaller than the width W3 of the tube 3. 
[0006] The ends of the respective tubes 3 are inserted 
into tube holes 1 a fomned in the header member 1 , and 
the ends of the reinforcement member 7 are inserted 
into reinforcement holes lb formed in the header mem- 
ber 1 . In this state, the header members 1 , the tubes 3, 
the corrugated fins 5, and the reinforcement members 
7 are connected together by means of brazing conduct- 
ed within a heat treatment furnace, 
[0007] More specifically, in the core structure of such 
a heat exchanger, insertion sections 7a as the ends of 
the reinforcement members 7 are fitted into the rein- 
forcement holes lb formed in the header members 1 
and are fastened on the header members 1 by means 
of brazing. Accordingly, the reinforcement members 7 



can reinforce the base ends of the tubes 3 attached to 
the both sides of the core structure, thus, four comers 
of the core structure on a plan view which are the most 
weak portions in the core structure. 
[0008] As shown in FIG. 15, in the core structure of 
such a heat exchanger, the tubes 3 and the corrugated 
fins 5 are arranged alternately, with the reinforcement 
members 7 being provided at either end in the direction 
of arrangement, to thereby constitute a core section 10. 
In this state, the header members 1 are attached to op- 
posite ends of the core section 1 0. 
[0009] The corrugated fins 5 and reinforcing sections 
7b of the reinforcement members 7 fomned by bending 
so as to have a C-shaped cross section are guided along 
a horizontal guide surface 8a formed on a base member 
8. Further, opposite ends of the respective tubes 3 are 
guide to individual tube guides 9 provided on opposite 
ends of the base member 8. 

[0010] Further, as shown in FIG. 14, in the structure 
of the heat exchanger core, the width W2 of the reinforc- 
ing section 7b is set to be equal to the width W3' of the 
con-ugated fin 5. 

[0011] As shown in FIG. 16, in the heat exchanger 
core of conventional structure, the tube hole 1 a and the 
reinforcement hole 1 b, both being fonned in the header 
member 1 , differ in size from each other. In order to si- 
multaneously form both the tube holes 1a and the rein- 
forcement holes 1 in the header member 1 , die assem- 
blies for punching purposes corresponding to the length 
of the header member 1 must be prepare, thereby re- 
sulting in an increase in the number of types of die as- 
semblies and hence adding to manufacturing costs. 
[0012] Further, in the above method of assembling the 
heat exchanger core, the reinforcing sections 7b of the 
reinforcement members 7 are guided along the guide 
surface 8a of the base member 8 as shown in Fig. 15. 
It is very difficult to form the reinforcing section 7b of the 
reinforcement member 7 by bending with a high degree 
of accuracy, so machined dimensions of the reinforce- 
ment member 7 vary widely. Therefore, the center of the 
insertion section 7a of the reinforcement member 7 and 
the center of the reinforcement hole 1 b are shifted from 
each other with respect to the widthwise direction of the 
header member 1 , thus causing a problem of faulty in- 
sertion. 

SUMMARY OF THE INVENTION 

[0013] The present invention has been conceived to. 
solve the problem of the traditional heat exchanger core 
and is aimed at providing a heat exchanger core whose 
tube holes and reinforcement holes can be formed 
through use of single or fewer die assemblies even 
when header members have different lengths. 
[0014] The present invention is also aimed at provid- 
ing a heat exchanger core which prevents a deviation 
betweenthecenterof a reinforcement hole and the cent- 
er of an insertion section with respect to the widthwise 
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direction of the header member, which would otherwise 
be caused when the core is inserted into header mem- 
bers, to a much greater extent than in a heat exchanger 
core of conventional structure. 

[0015] According to the present invention, there is 5 
provided a heat exchanger core comprising: a pair of 
header members being spaced with a predetemnined 
clearance therebetween and disposed opposite to each 
other; tubes and corrugated fins which are Interposed 
between the pair of header members and are arranged 
alternately; and a reinforcement member being provid- 
ed on ends of the mutually-opposing header members. 
Each of the header members has tube holes into which 
ends of the tubes are fixedly inserted and reinforcement 
holes into which ends of the reinforcement members are 
fixedly inserted. Each of the reinforcement holes is 
formed so as to be of the same size as or larger than 
each of the tube holes. Further, an interval between the 
reinforcement hole and the tube hole adjacent to the re- 
inforcement hole is made equal to an interval between 
adjacent tube holes. 

[0016] Preferably, the reinforcement hole is fomned so 
as to be of the same size as each of the tube holes. 
[0017] More preferably, the reinforcement hole com- 
prises circular-arch sections being fonned at both ends 
thereof and a linear section being formed between the 
circular-arch sections, an insertion section is formed at 
the end of the reinforcement member so as to have a 
rectangular cross section and be fixedly inserted into the 
reinforcement hole, and a width of the insertion section 
is made smaller than a width of the reinforcement hole 
as well as larger than a length of the linear section so 
that the insertion section is inserted into the reinforce- 
ment holes by press-fitting. 

[0018] An interval between the linear section on a side 
of the adjacent tube hole of the reinforcement hole and 
an end face of the header member may be made smaller 
than a value obtained by adding a size of a shorter side 
of the tube hole to the interval between the adjacent tube 
holes. 

[0019] Further, according to the present invention, 
each of the header members has tube holes into which 
ends of the tubes are fixedly inserted and reinforcement 
holes into which ends of the reinforcement members are 
fixedly inserted. The reinforcement member comprises 
a reinforcing section having a C-shaped cross section 
and insertion sections which are integrally formed with 
opposite ends of the reinforcing section, and a width of 
the reinforcement member is smaller than a width of the 
corrugated fin. 

[0020] Preferably, a width of the insertion section of 
the reinforcement member is substantially equal to a 
width of the tube. 

[0021] More preferably, notches are fomned on oppo- 
site sides of a base end section of the insertion section 
of the reinforcement member. 

[0022] More preferably, chamfered sections are 
fomned on opposite sides of a tip end of the insertion 



section. 

[0023] Still further, according to the present invention, 
a method of assembling a heat exchanger core compris- 
ing steps of: guiding fins along a horizontal guide sur- 
face formed in a base member, guiding both ends of 
tubes and insertion sections of reinforcement members 
into tube guides which are provided on opposite sides 
of the base member white arranging alternately the fins 
and the tubes; placing the reinforcement members at 
either end in the direction of arrangement of the fins and 
the tubes to thereby constitute a core section; and at- 
taching header members to opposite sides of the core 
section. 

[0024] In the structure of the heat exchanger core of 
the present Invention, the size of the reinforcement hole 
is formed so as to be greater than the size of the tube 
hole, and the interval between the reinforcement hole 
and the tube hole adjacent to the reinforcement hole is 
made equal to the interval between adjacent tube holes. 
[0025] In the structure of the heat exchanger core of 
the present invention, the reinforcement holes and the 
tube holes are fomned so as to be of the same size. 
[0026] In the structure of the heat exchanger core of 
the present invention, circular-arch sections are formed 
on opposite sides of the reinforcement hole, and the end 
of the reinforcement member having a rectangular cross 
section is inserted into the circular-arch section by 
press-fitting. 

[0027] In the heat exchanger core of the present in- 
vention, the interval between the reinforcement hole and 
the end face of the header member is made smallerthan 
a value obtained by adding the size of a shorter side of 
the tube hole to the interval between adjacent tube 
holes. Accordingly, fomnation of undeslred tube holes at 
the end of the header member can be prevented unfail- 
ingly. 

[0028] In the heat exchanger core of the present in- 
vention, the width of the reinforcing section of the rein- 
forcement member is made smallerthan the width of the 
corrugated fin. At the time of assembly of the heat ex- 
changer core, the opposite sides of the respective tubes 
and the insertion sections of the reinforcement mem- 
bers are guided by tube guides for guiding corrugated 
fins disposed on opposite sides of the base member. 
[0029] In the heat exchanger core of the present in- 
vention, the width of the Insertion section of the rein- 
forcement member is made substantially equal to the 
width of the tube. Hence, when the opposite sides of the 
respective tubes and the insertion sections of the rein- 
forcement members are guided by tube guides, the 
center of the tube hole can be made substantially flush 
with the center of the reinforcement hole with respect to 
the wldthwise direction of the header member 
[0030] In the heat exchanger core of the present in- 
vention, notches are formed on opposite sides of the 
base end of the Insertion section of the reinforcing sec- 
tion. 

[0031] In the heat exchanger core of the present in- 
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vention, chamfered sections are formed on opposite 
sides of the tip end of the insertion section. 
[0032] According to the nnethod of assembling a heat 
exchanger core of the present invention, the opposite 
sides of the tubes and the insertion sections of the rein- 
forcement members are guided Into the tube guides that 
are disposed on opposite sides of the base member, to 
thereby constitute a core section. In this state, the head- 
er members are attached to opposite sides of the core 
section . 

[0033] Features and advantages of the invention will 
be evident from the following detailed description of the 
preferred embodiments described in conjunction with 
the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0034] In the accompanying drawings: 

FIG. 1 is a bottom view showing details of a header 
member shown In FIG. 2; 

FIG. 2 Is a cross-sectional view showing a heat ex- 
changer core of structure according to one embod- 
iment of the present invention; 
FIG. 3 is a descriptive view showing the relationship 
between the size of a reinforcement member and 
the size of a corrugated fin; 
FIGS. 4A to 4C are descriptive views showing the 
relationship between the size of the reinforcement 
member and the size of a reinforcement hole; 
FIG. 5 Is a descriptive view showing a method of 
producing the reinforcement membershown in FIG. 
1; 

FIG. 6 is an enlarged view showing details of notch- 
es shown in FIG. 5; 

FIG. 7 is a descriptive view showing a method of 
forming tube holes and reinforcement holes In the 
header member shown in FIG. 1; 
FIG. 8 is descriptive view showing a method of form- 
ing tube holes and reinforcement holes when the 
head member is shorter than that shown in FIG. 7; 
FIG. 9 is a descriptive view showing a process of 
assembling the heat exchanger core shown in FIG. 
2; 

FIG. 10 is a descriptive view showing a header 
member comprising a header plate; 
FIGS. 11 A and 11 B are descriptive views showing 
other examples of the reinforcement holes fornied 
In the header member; 

FIG. 12 is a descriptive view showing another ex- 
ample of a method of forming tube holes and rein- 
forcement holes in the header member; 
FIG. 13 is a cross-sectional view showing a heat 
exchanger core of a conventional structure; 
FIG. 14 is a descriptive view showing a convention- 
al reinforcement member; 

FIG. 15 is a descriptive view showing a process of 
assembling a conventional heat exchanger core; 



and 

FIG. 16 is a front view showing tube holes and re- 
inforcement holes fomned In a conventional header 
member. 

5 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0035] An embodiment of the present invention will be 
10 described In detail hereinbelow by reference to the ac- 
companying drawings. 

[0036] Fig. 1 shows a main part of Fig. 2 in detail, and 
Fig. 2 shows an embodiment of a heat exchanger core 
according to the present invention. 
15 [0037] In FIG. 1, reference numeral 11 designates a 
pair of header members each of comprising a header 
tank, which are spaced apart with a clearance therebe- 
tween and are disposed opposite each other in a vertical 
direction. 

20 [0038] Tube holes 11a arefomried in each of the head- 
er members 11 at predetermined intervals In the longi- 
tudinal direction of the header member 1 1 , and tubes 1 3 
are fitted to the respective tube holes 11a. 
[0039] Further, corrugated fins 15 and the tubes 13 

25 are arranged alternately. 

[0040] The ends of each of the header members 11 
are connected to corresponding ends of the other head- 
er member 11 by means of reinforcement members 17. 
[0041] A reinforcement hole lib is formed in each of 

30 the ends of the header member 11, and an insertion sec- 
tion 17a of the reinforcement member 17 Is fitted Into 
and fixed to the reinforcement hole 11b by means of 
brazing. 

[0042] A patch end 19 Is attached to each of the op- 

35 posite ends of the header 11 . 

[0043] In the present embodiment, the header mem- 
bers 1 1 , the patch ends 1 9, the tubes 1 3, the corrugated 
fins 1 5, and the reinforcement members 1 7 are formed 
from aluminum. For example, after having been coated 

40 with non-corrosive flux, these elements are mutually 
brazed within a heat treatment furnace. 
[0044] The header members 11 , the patch ends 19, 
and the tubes 13 are made of clad material whose inte- 
rior surface is coated with a sacrificial corrosive layer 

45 and whose exterior surface is coated with a brazing lay- 
er. 

[0045] The reinforcement member 1 7 is made of clad 
material whose both sides are coated with a brazing lay- 
er, and the corrugated fins 1 5 are made of bare material. 
so [0046] As shown in FIG. 1 in the present embodiment, 
the reinforcement hole 1 1 b and the tube hole 1 1 a of the 
header member 1 1 are formed so as to be of the same 
size (W=W', S=S'). 

[0047] Further, the interval L' between the reinf cree- 
ps ment hole 1 1 b and the tube hole 1 1 a adjacent to the re- 
inforcement hole 1 1 b Is made equal to the interval L be- 
tween the adjacent tube holes 1 1 a. 
[0048] The interval T between a linear section 1 1 d on 
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the side of the adjacent tube hole 11a of the reinforce- 
ment hole lib and the end face of the header member 
11 is made smaller than a value obtained by adding a 
sizes of a shorter side of the tube hole 11 a to the interval 
L between the adjacent tube holes 11a. s 
[0049] FIG. 3 shows details of the reinforcement 
member 17. The reinforcement member 17 comprises 
a reinforcing section 17b having a C-shaped cross sec- 
tion, and insertion sections 1 7a which are to be fitted to 
the corresponding reinforcement holes 11b and are In- 
tegrally fonned with opposite sides of the reinforcing 
section 17b. 

[0050] Notches 1 7c are formed on opposite sides of 
the base end of the Insertion section 1 7a. The width W4 
of the reinforcing section 17b is made smaller than the 
width W5 of the corrugated fin 15. 
[0051] Further, the width Wr of the insertion section 
1 7a is made substantially equal to the width w6 of the 
tube 13. 

[0052] Chamfered sections 1 7d are formed in oppo- 
site sides of the tip end of the insertion section 17a. 
[0053] FIGS 4A to 4C show details relating to the re- 
lationship between the reinforcement hole lib and the 
reinforcement member 17. In the embodiment, as 
shown in FIG. 4A, the reinforcement hole lib comprises 
the linear section 11d and circular-arch sections 11c 
which are continuous with opposite ends of the linear 
section 11 d. 

[0054] As shown in FIG. 4B, the insertion section 1 7a 
of the reinforcement member 1 7 has a rectangular cross 
section. 

[0055] Strictly speaking, the width W of the reinforce- 
ment hole lib is made larger than the width Wr of the 
insertion section 17a of the reinforcement member 17 
by about 0.2 to 0.4 mm 

[0056] As shown in FIG. 4C, the insertion section 1 7a 
of the reinforcement member 17 is Inserted into the cir- 
cular-arc sections 11c of the reinforcement hole lib by 
press-fitting. 

[0057] Accordingly, the reinforcement member 1 7 can 
be sturdily supported on and fitted into the reinforcement 
hole 11b, thereby improving the brazing characteristic 
of the reinforcement hole. 

[0058] FIG. 5 shows a method of producing the rein- 
forcement member 1 7. Under this method, coil material 
21 fonned from aluminum clad is continually supplied, 
and notches 23 are formed In the coil material 21 at reg- 
ular intervals. 

[0059] As shown In FIG. 5, a rectangular joint section 
23a which Is to be divided into a pair of the insertion 
sections 1 7a is fonned in the notch 23, and a main body 
section 21a which is to be fomried into the reinforcing 
section 1 7b Is formed on each side of the Joint section 
23a. 

[0060] The notches 1 7c are fomned on opposite sides 
of the base end of the joint section 23a. The notch 17c 
is cut at an angle 6 of; for example, 1 5** to 60° and to a 
depth "d" of; for example, 0.5 to 1 .5 mm. 



[0061] A notch groove 23b which is to be divided into 
a pair of the chamfered sections 1 7d is formed In each 
of opposite sides of the center portion of the joint section 
23a. 

[0062] As shown in FIG. 5, the coil material 21 is cut 
along the centerllne running through the notch grooves 
23. 

[0063] Finally, the longitudinal side edges of the main 
body section 21a are bent along the notches 17c, to 
thereby fonn the reinforcing section 17b having a C- 
shaped cross section. Thus, there is produced the rein- 
forcement member 17. 

[0064] FIG. 7 shows a process of forming the tube 
holes 1 1 a and the reinforcement holes 1 1 b in the header 
member 11. In this process, the tube holes 11 a and the 
reinforcement holes 1 1 b are fonned in the header mem- 
ber 11, by means of pressing punching members 31, 
which are disposed at regular Intervals on the upper die 
29 in its longitudinal direction, Into the header member 
1 1 while the header member 1 1 is retained between the 
upper die 29 and the lower die 39. 
[0065] In the present embodiment, a punching-mem- 
bers receiving member 33 and a backing-up bar 35 are 
inserted into the header member 11 having a rectangu- 
lar cylindrical shape, and the header member 11 is 
placed in position by means of an abutment plate 37. 
[0066] As shown in FIG. 8, In a case where the header 
members 11 have different lengths, the header member 
11 is brought into contact with the abutment plate 37, 
and the punching members 31 disposed closer to the 
abutment plate 37 forms the tube holes 11a and the re- 
inforcement holes 11b. 

[0067] FIG. 9 shows a process of assembling the heat 
exchanger core of the present embodiment. In the em- 
bodiment, the tubes 13 and the corrugated fins 15 are 
arranged alternately, with the reinforcement members 
17 being provided at either end in the direction of ar- 
rangement, to thereby constitute a core section 24. tn 
this state, the header members 11 are attached to op- 
posite ends of the core section 24. 
[0068] In this state, only the corrugated fins 15 are 
guided along a horizontal guide surface 25a formed In 
the base member 25. 

[0069] Tube guides 27 are disposed on opposite ends 
of the base member 25, and the opposite ends of the 
respective tubes 13 and the insertion sections 17a of 
the reinforcement members 17 are guided by tube 
guides 27. 

[0070] In this state, the header members 1 1 are at- 
tached to either side of the core section 24, whereby the 
opposite sides of the respective tubes 13 and the inser- 
tion sections 1 7a of the reinforcement members 1 7 are 
retained by the guide tubes 27. As a result, the tubes 1 3 
are fixedly inserted Into the corresponding tube holes 
1 1 a formed in the header member 11 , and the insertion 
sections 17a are fixedly Inserted Into the reinforcement 
holes lib. 

[0071] In the above heat exchanger core, the rein- 



15 



20 



25 



30 



35 



40 



45 



50 



5 



06/23/2004, EAST Version: 1.4.1 



9 



EP 1 398 590 A2 



10 



forcement holes 11b and the tube holes 11 a are formed 
so as to be of the same size, and the interval L' between 
the reinforcement hole 1 1 b and the tube hole 1 1 a adja- 
cent to the reinforcement hole 1 1 b is made equal to the 
interval L between the adjacent tube holes 1 1 a. There- 5 
fore, even In the case of the header members 11 having 
different lengths, the tube holes 11a and the reinforce- 
ment holes 11b can be fonned in the header members 
1 1 simultaneously through use of a single die assembly. 
[0072] More specifically, as shown in FIG. 7, the tube 
holes 11a and the reinforcement holes lib are formed 
in the header member 11 , by means of pressing punch- 
ing members 31 , which are disposed at regular intervals 
on the upper die 29 in its longitudinal direction, into the 
header member 1 1 . In the present embodiment, the tube 
holes 11a and the reinforcement holes 11b are fomned 
so as to be of the same size, and th e interval L' between 
the reinforcement hole 1 1 b and the tube hole 1 1 a adja- 
cent to the reinforcement hole lib is made equal to the 
interval L between the adjacent tube hole 11a. As a re- 
sult, all the punching members 31 can be made of equal 
size. Even In the case of the header members 11 having 
different lengths, the tube holes 1 1 a and the reinforce- 
ment holes 1 1 b can be fonned in the header member 1 1 
simultaneously. 

[0073] Further, in the heat exchanger core, the inter- 
val T between the linear section 11d on the side of the 
adjacent tube hole 11a of the reinforcement hole 11b 
and the end face of the header member 11 is made 
smaller than a value obtained by adding the size S of a 
shorter side of the tube hole 11a to the interval L be- 
tween the adjacent tube holes 11a. Accordingly, forma- 
tion of undesired tube holes 1 1 a at the end of the header 
member 11 can be prevented unfailingly. 
[0074] In the structure of the heat exchanger core de- 
scribed above, the width W4 of the reinforcing section 
17b of the reinforcement member 17 is made smaller 
than the width W5 of the corrugated fin 1 5. The opposite 
sides of the respective tubes 13 and the insertion sec- 
tions 1 7a of the reinforcement members 1 7 can be guid- 
ed into the tube guides 27. As a result, there can be 
prevented interference between the reinforcement 
members 17 and the base member 25 for guiding the 
corrugated fins 15, which would otherwise be caused 
[0075] Since the insertion sections 17a of the rein- 
forcement member 1 7 that are machined with a high de- 
gree of accuracy are guided into the tube guides 25, a 
displacement between the center of the reinforcement 
hole 11b and the center of the insertion section 17a, 
which would otherwise be caused when the insertion 
sections 17a are inserted into the header members 11 , 
can be diminished to a much greater extent than in the 
conventional heat exchanger core. 
[0076] Further, in the structure of the heat exchanger 
core, the width Wr of the insertion section 17a of the 
reinforcement member 17 is made substantially equal 
to the width W6 of the tube 13. Hence, the center of the 
tube hole 11a can be made substantially flush with the 



center of the reinforcement hole 1 1 b with respect to the 
widthwise direction of the header member 11, thereby 
Imparting optimum reinforcement to the tubes 13 from 
the reinforcement members 1 7. 
[0077] In the heat exchanger core, the notches 1 7c 
are formed on opposite sides of the base end of the in- 
sertion section 17a of the reinforcement member 17. 
Hence, even when the width W4 of the reinforcing sec- 
tion 17b Is set to be smaller than the width Wr of the 
insertion section 1 7a, the reinforcing section 1 7b can be 
folded unfailingly. 

[0078] The chamfered sections 1 7d are formed on op- 
posite sides of the tip end of the insertion section 1 7a 
of the reinforcement member 1 7, thereby improving the 
ease of insertion of the Insertion section 17a Into the 
reinforcement hole 11 b. 

[0079] Under the method of assembling a heat ex- 
changer core, since the Insertion sections 1 7a of the re- 
inforcement member 17 that are machined with a high 
degree of accuracy are guided into the tube guides 25, 
a displacement between the center of the reinforcement 
hole 11b and the center of the insertion section 17a, 
which would othenwise be caused when the insertion 
sections 17a are inserted into the header members 11 , 
can be diminished to a much greater extent than in the 
conventional heat exchanger core. 
[0080] Although the present embodiment has de- 
scribed application of the present invention to the head- 
er member 1 1 comprising a header tank, the present in- 
vention is not limited to the present embodiment. For 
instance, the present Invention can be applied to a head- 
er member comprising a header plate. 
[0081] Fig. 1 0 shows a header member 1 1 A compris- 
ing a header plate. This header member 11 A is fomned 
into a C-shaped cross section, and the tube holes 11a 
and the reinforcement holes 1 1 b are fonned on the bot- 
tom of the header member 11 A. 
[0082] Further, the width W5 of the conugated fin 15 
is set larger than the width W6 of the tube 1 3 in the above 
embodiment. However, the present invention is not lim- 
ited to this structure. For example, the present invention 
can be applied to the heat exchanger core in which the 
width W6 of the corrugated fin is equal to the width W6 
of the tube. 

[0083] Although the present embodiment has de- 
scribed application of the present invention to an exam- 
ple in which the tube holes 11a and the reinforcement 
holes lib are formed so as to be of the same size, the 
present invention is not limited to the present embodi- 
ment. The tube holes and the reinforcement holes may 
be formed so as to assume different geometries. 
[0084] More specifically, after the tube holes 1 1 a and 
the reinforcement holes lib have been fonned to as- 
sume an identical geometry, the ends of the reinforce- 
ment hole 11b are additionally machined into a rectan- 
gular shape, as shown In FIG. 11 A, to thereby forni rec- 
tangular reinforcement holes 11e. 
[0085] Alternatively, as shown in FIG. 11B, the width 
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of a reinforcement hole 11f may be set to be greater than 
the width of the tube hole 11a. 
[0086] Although the previous embodiment has de- 
scribed the present invention by reference to the exam- 
ple in which the tube holes 11a and the reinforcement s 
holes 11 bare formed after the header members 11 and 
11 A have been cut to a predetermined length, the 
present invention is not limited to such an embodiment. 
The tube holes and the reinforcement holes may be 
formed before cutting of the header member. 
[0087] More specifically, as shown in FIG. 12, both 
ends of plate material 51, the plate being continually 
supplied at a predetermined speed, are folded so as to 
assume a C-shaped geometry, by means of an upper 
rolling die 41 and a lower rolling die 43. The tube holes 
1 1 a and the reinforcement holes 1 1 b may be formed by 
means of an upper die 45 and a lower die 47, and plate 
material having a C-shaped geometry may be cut to a 
predetermined length through use of a cutting blade 49. 
[0088] Although the present embodiment has de- 
scribed application of the present invention to a radiator, 
the present invention is not limited to such an embodi- 
ment. For instance, the present invention can be applied 
to a different type of heat exchanger; for example, a con- 
denser 

[0089] Although the present embodiment has de- 
scribed the example in which the header member 11 
comprising a header tank is formed so as to assume a 
rectangular cylindrical shape, the present invention is 
not limited to the present embodiment. For instance, the 
header member may be formed so as to assume a cir- 
cular cylindrical shape. 

[0090] The Insertion section 1 7a of the reinforcement 
member 17 may assume any geometry, so long as the 
reinforcement hole lib can be completely and hermet- 
ically sealed by connecting the insertion section 1 7a into 
the reinforcement hole 11b through brazing. 
[0091] As has been described above, in the structure 
of the heat exchanger core of the present invention, the 
size of the reinforcement hole is formed so as to be 
greater than the size of the tube hole, and the inten^al 
between the reinforcement hole and the tube hole adja- 
cent to the reinforcement hole is made equal to the in- 
terval between the adjacent tube holes. As a result, in 
a case where the header members have different 
lengths, the tube holes and the reinforcement holes can 
be simultaneously formed in the header member 
through use of a fewer number of die assemblies. 
[0092] In the structure of the heat exchanger core of 
the present invention, the reinforcement holes and the 
tube holes are formed so as to be of the same size, As 
a result, in a case where the header members have dif- 
ferent lengths, the tube holes and the reinforcement 
holes can be simultaneously fomned in the headermem- 
ber through use of a single die assembly. 
[0093] In the structure of the heat exchanger core of 
the present invention, circular-arch sections are formed 
at either end of the reinforcement hole, and the end sec- 



tion of the reinforcement member having a rectangular 
cross section is fitted into the circular-arch sections of 
the reinforcement hole by press -fitting. The reinforce- 
ment member can be sturdily supported on and fitted 
into the reinforcement hole, thereby improving the braz- 
ing characteristic of the reinforcement hole. 
[0094] In the heat exchanger core of the present in- 
vention, the interval between the reinforcement hole and 
the end face of the header member Is made smaller than 
a value obtained by adding the size of a shorter side of 
the tube hole to the interval between adjacent tube 
holes. Accordingly, fomnation of undesiredtube holes at 
the end of the header member can be prevented unfail- 
ingly. 

[0095] In the heat exchanger core of the present in- 
vention, the width of the reinforcing section of the rein- 
forcement member is made smaller than the width of the 
corrugated fin. 

[0096] In the heat exchanger core described above, 
since the width of a reinforcing section is made smaller 
than the width of a corrugated fin, both ends of tubes 
and the insertion sections of the reinforcement mem- 
bers can be guided by the tube guides. Therefore, there 
can be prevented interference between the reinforce- 
ment members and a base member for guiding the cor- 
rugated fins. 

[0097] Since the insertion sections of the reinforce- 
ment member that are machined with a high degree of 
accuracy are guided into the tube guides, a displace- 
ment between the center of the reinforcement hole and 
the center of the insertion section, which would other- 
wise be caused when the insertion sections are inserted 
into the header members, can be diminished to a much 
greater extent than in the conventional heat exchanger 
core, 

[0098] In the heat exchanger core of the present in- 
vention, the width of the Insertion section of the rein- 
forcement member is made substantially equal to the 
width of the tube. Hence, when the opposite sides of the 
respective tubes and the insertion sections of the rein- 
forcement members are guided by tube guides, the 
center of the tube hole can be made substantially flush 
with the center of the reinforcement hole with respect to 
the widthwise direction of the header member, thereby 
imparting optimum reinforcement to the tubes from the 
reinforcement members. 

[0099] In the heat exchanger core of the present in- 
vention, since notches are formed on opposite sides of 
the base end of the Insertion section of the reinforcing 
section, a reinforcing section can be bent unfailingly. 
[0100] In the heat exchanger core of the present in- 
vention, chamfered sections are formed on opposite 
sides of the tip end of the Insertion section, and hence 
the ease of insertion of the insertion section into the re- 
inforcement hole can be improved. 
[0101] According to the method of assembling a heat 
exchanger core of the present invention, since the in- 
sertion sections of the reinforcement member that are 
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machined with a high degree of accuracy are guided into 
the tube guides, a deviation between the center of the 
relnforcennent hole and the center of the insertion sec- 
tion, which would otherwise be caused when the inser- 
tion sections are inserted into the header members, can 
be diminished to a much greater extent than in the con- 
ventional heat exchanger core. 
[0102] Although the invention has been described in 
its preferred form with a certain degree of particularity, 
it is understood that the present disclosure of the pre- 
ferred form can be arrangement of parts without depart- 
ing from the spirit and the scope of the invention as here- 
inafter claimed. 



Claims 

1 . A heat exchanger core comprising: 

pair of header members ( 1 1 , 1 1 A) being spaced 
with a predetennined clearance therebetween 
and disposed opposite to each other; 
tubes (13) and corrugated fins (15) which are 
interposed between said pair of header mem- 
bers (11, 11 A) and are arranged alternately; 
and 

a reinforcement member (17) being provided 
on ends of said mutually-opposing header 
members (11 , 11 A), 

wherein each of said header members (1 1 , 1 1 A) has 
tube holes (11a) into which ends of said tubes (13) 
are fixedly inserted and reinforcement holes (lib, 
lie, 11f) Into which ends of said reinforcement 
members (17) are fixedly inserted, 
wherein each of said reinforcement holes (1 1 b, 1 1 e, 
11f) Is formed so as to be of the same size as or 
larger than each of said tube holes (11a), and 
wherein an interval (U) between said reinforcement 
hole (lib, 11 e, 11 f) and said tube hole (11a) adja- 
cent to said reinforcement hole (lib, lie, 11f) is 
made equal to an interval (L) between adjacent tube 
holes (11a). 

2. A heat exchanger core according to claim 1 , where- 
in each of said tube holes (11a) Is formed so as to 
be of the same size as each of said reinforcement 
holes (lib). 

3. A heat exchanger core according to claim 1 or 2, 
wherein said reinforcement hole (11b) comprises 
circular-arch sections (11c) being formed at both 
ends thereof and a linear section (lid) being fomried 
between said circular-arch sections (11c), 

an insertion section (1 7a) is formed at the end of 
said reinforcement member (17) so as to have a 
rectangular cross section and be fixedly inserted in- 
to said reinforcement hole (11b, lie, 11f), and a 



width (Wr) of said insertion section (17a) is made 
smaller than a width (W) of said reinforcement hole 
(11b, lie, 11f) as well as larger than a length (Wd) 
of the linear section (lid) so that said insertion sec- 
s tion (17a) is inserted into said reinforcement holes 
(lib) by press-fitting. 

4. A heat exchanger core according to at least one of 
the claims 1 to 3, wherein an interval (T) between 

10 the linear section (lid) on a side of the adjacent 
tube hole (1 1 a) of said reinforcement hole (1 1 b) and 
an end face of said header member (11, 11 A) is 
made smaller than a value obtained by adding a 
size (S) of a shorter side of said tube hole (1 1 a) to 

'5 the interval (L) between the adjacent tube holes 
(11a). 

5. A heat exchanger core according to at least one of 
the claims 1 to 4, wherein said reinforcement mem- 

20 ber (17) comprises a reinforcing section (17b) hav- 
ing a C-shaped cross section and insertion sections 
(17a) which are integrally formed with opposite 
ends of said reinforcing section (17b), and a width 
(W4) of said reinforcement member (17) is smaller 

25 than a width (W5) of said corrugated fin (15). 

6. A heat exchanger core according to claim 5, where- 
in a width (Wr) of said insertion section (1 7a) of said 
reinforcement member (1 7) is substantially equal to 

30 a width (W6) of said tube (13). 

7. A heat exchanger core according to claim 5 or 6, 
wherein notches (1 7c) arefonmed on opposite sides 
of a base end section of said insertion section (1 7a) 

35 of said reinforcement member (1 7). 

8. A heat exchanger core according to at least one of 
the claims 5 to 7, wherein chamfered sections (1 7d) 
are formed on opposite sides of a tip end of said 

40 insertion section {17a). 

9. A method of assembling a heat exchanger core 
comprising steps of: 

45 guiding fins (15) along a horizontal guide sur- 

face (25a) formed In a base member (25); 
guiding both ends of tubes (13) and Insertion 
sections (17a) of reinforcement members (17) 
into tube guides (27) which are provided on op- 

50 posite sides of the base member (25) while ar- 

ranging altemately the fins (15) and the tubes 
(13); 

placing the reinforcement members (17) at ei- 
ther end in the direction of arrangement of the 
55 fins (15) and the tubes (13) to thereby consti- 

tute a core section; and 
attaching header members (11) to opposite 
sides of the core section. 
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